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in their own homes has succeeded in cutting deaths among children
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two-thirds reduction in the next few years. See story, page 2.
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f you live in a remote location where more
than one in ten babies die before age five, what
do you do? Scientists at the Navrongo Health
Research Centre in rural northern Ghana
teamed with researchers at the Population
Council to design and test an innovative
program—employing nurses on motorbikes
and using community volunteers—to deliver
health care to people in their own homes. The
program has succeeded in cutting deaths
among children younger than five years by
more than half and is on track to achieve a
two-thirds reduction in the next few years. A
two-thirds reduction of mortality among
children under age five by 2015 is one of the
eight Millennium Development Goals set by
the United Nations in 2000. The program has
thus demonstrated how professionals in a
resource-poor setting can reach such a goal
relatively quickly. The program has also
increased contraceptive use, reduced fertility,
and sought to reduce or eliminate female
genital mutilation/cutting. The program has
been so successful that the government of
Ghana is scaling it up across the country. 
Two strategies for delivering care
The program tested the relative effects of two
strategies for delivering primary health care
services to rural residents in Kassena-Nankana
District. In one strategy, nurses lived and worked
in community-constructed health compounds
and provided health and family planning
services door to door. Health services included
providing contraceptives and family planning
counseling, advising on nutrition, and supplying
antibiotics and immunizations. In the other
strategy—known as zurugelu, which means
“togetherness” in the local language—door-to-
door services were provided by local volunteers
and supported by community leaders. Volunteer
services did not include antibiotics or
immunizations, but did include referrals for
those services, and nurses offered these essential
health services in regularly convened community
outreach clinics. Community leaders also hosted
gatherings, known as durbars, that fostered
community dialogue about health and
reproductive matters.
The program was conducted in four
geographic regions in Kassena-Nankana
District. People in Area 1 were exposed to the
zurugelu strategy alone. Residents of Area 2
received care from nurses alone. In Area 3,
people had contact with both the zurugelu and
nurse-outreach strategies. In these three
experimental areas as well as in Area 4, a
comparison area, residents had access to
Ministry of Health fixed-location clinics. These
clinics, however, can be distant and hard to
reach.
The lives of people in this program were
tracked with the Navrongo Demographic
Surveillance System. “This powerful tool, a
computer program, registers all demographic
events—including births, deaths, major
illnesses, educational attainment, migrations,
marriages, and pregnancies—that occur in
the lives of all 142,000 individuals residing in
Kassena-Nankana District,” says Ayaga A.
Bawah, a research fellow at the Navrongo
Health Research Centre. When the research
center was founded in 1992, mortality rates in
the area were well above national levels in
Ghana. When children became sick, parents
usually sought out traditional healers rather
than modern health care options.
Analysis of the early results of the
program produced the astonishing result that
in the zurugelu and nurse-plus-zurugelu arms
of the study, child mortality was actually
increasing, compared with mortality before the
intervention. In contrast, the nurse-only and
comparison areas saw decreased child
mortality. An early meeting of researchers
pinpointed the problem. Volunteers had been
allowed to distribute fever-reducing liquid
medicines for infants and small children,
similar to Tylenol®. Villagers believed these
medicines to be actual curative treatments, and
thus delayed seeking medical care for their sick
children. Once these medicines were removed
from the volunteers’ toolkit, child mortality
returned to its previous levels. “We’ve found
that, in the long run, volunteers provide no
effect, either detrimental or beneficial, in terms
of child survival, as long as they are not
providing anti-fever medicines,” said
Population Council demographer James F.
Phillips, a senior technical advisor to Ghana’s
Community-based Health Planning and
Services Project. “Volunteers do help to reduce
fertility, however, by reaching men with family
planning advice.” On average, total fertility
rates in Area 3, where people had contact with
both nurses and volunteers, were one birth less
than expected if there had been no
intervention. 
The results from Navrongo strongly
challenge the rationale for volunteer-based
health programs designed to improve child
survival. Instead, the data suggest that
convenient, accessible professional nursing
care can reduce child mortality in
impoverished African settings. “This happens
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because people begin to seek nurses, who can
provide preventive and curative health care,
rather than traditional healers,” explains Fred
N. Binka, executive director of the INDEPTH
Network (an international network of field sites
with continuous demographic evaluation of
populations and their health in developing
countries), and former director of the Navrongo
Health Research Centre. The addition of
community volunteers to the mix has no
impact on child mortality, in part because
volunteers cannot offer antibiotic therapy and
in part because volunteers lack sufficient
credibility to supplant traditional health-
seeking behavior. “However, volunteers can
reach men in the community with new ideas
about family planning,” says Binka. 
Community-based health planning
and services
In response to initial promising results,
policies in Ghana were changed to adopt the
Navrongo approach to community-based
nursing services as the national model for 
primary health care. Known as the CHPS
Initiative (for Community-based Health
Planning and Services), the national scaling-
up effort is underway in 110 of the 138
districts of Ghana.  Of these, 38 have
implemented fully functioning Navrongo-like
community nursing operations for over a
quarter of their district populations. 
Additionally, the Population Council has
received assistance from USAID to help scale up
the implementation of CHPS in 30 deprived
districts in seven regions in southern Ghana.
The project has improved the service delivery
skills of community health officers as well as
the managerial skills of their supervisors.
Motorbikes, bicycles, and medical equipment,
such as scales and refrigerators for vaccines,
have been distributed to 60 community health
compounds to improve the quality of service
delivery. The Council has succeeded in
increasing support for the CHPS program
among members of the District Assembly, an
important factor in the successful expansion of
the program. n
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esearchers with the Population Council’s
Horizons program recently concluded a project
to provide HIV-related testing and counseling
services to truck drivers traveling through a
customs station at the southern border of
Brazil. These services were offered as part of a
broader set of health services, including testing
for diabetes and high blood pressure, in order
to reduce the stigmatization associated with
HIV services. A study found that the project
greatly improved access to voluntary
counseling and testing for HIV and
significantly reduced the incidence of behaviors
known to increase HIV risk, as compared to a
control site that did not offer the services. 
Mobile population
Research around the world has shown that men
engaged in mobile work, such as truck drivers,
tend to be exposed to greater HIV risk, and to
have a higher prevalence of HIV and other
sexually transmitted infections (STIs), than are
men in less-mobile professions. Truck drivers,
like other highly mobile groups, spend much of
their time away from family and community,
which increases the likelihood that they may
engage in risky sexual behaviors and limits
their access to health services. The Brazilian
Ministry of Health asked the Population
Council’s Horizons program to determine which
populations in Brazil’s border regions were
most in need of HIV prevention activities. The
research revealed a highly mobile, international
trucker community passing through the
customs area at Foz do Iguaçu, Brazil, a city of
about a quarter million inhabitants at the
border with Paraguay and Argentina. Each day
approximately 400 trucks cross this border; at
any given time as many as 1,500 truckers are in
the customs area, which is in close proximity to
a red-light district. 
The research team designed and
implemented a project at the Foz do Iguaçu
customs station. They compared truckers
passing through that station with truckers
passing through a similar station in
Uruguaiana, which had no such program. 
The design of the intervention was informed 
by data collected in interviews with truckers
from Brazil and neighboring countries, staff
members from the customs stations, sex
workers, and others. 
As part of the resulting project, truckers
who were waiting to cross the border were
approached by two outreach educators who
gave them informational materials. The
educators also invited the truckers to receive
health services, including testing and
counseling for HIV and syphilis, at a mobile
clinic inside the customs area—called Saúde
na Estrada (“health on the road”). Those
who agreed to take part in voluntary
counseling and testing for HIV and syphilis
received pre-test counseling, provided a blood
sample, and were given a follow-up visit at
the site in 15 days to receive test results and
post-test counseling. In addition, all truckers
were offered education about HIV and other
STIs; free condoms; preventive health
services, such as blood pressure and diabetes
screening; and a syndromic management
consultation for STIs. (Syndromic
management of STIs involves diagnosing
infection based on the presence of symptoms
and signs, rather than on laboratory tests.)
To evaluate the success of the project, the
researchers collected cross-sectional data from
male truck drivers passing through the customs
station in Foz do Iguaçu before the services
began, in April–July 2003, and then again
between April and June 2005. Researchers
compared that data with data from truckers
going through customs in Uruguaiana (where
the program was not instituted). Before the start
of the project, researchers interviewed 1,775
truckers (779 in Foz do Iguaçu and 996 in
Uruguaiana). At the end of the study,
researchers interviewed 2,415 truckers (1,204 in
Foz do Iguaçu and 1,211 in Uruguaiana). In
addition, truck drivers who visited the health
post were asked to complete surveys to determine
satisfaction with the services. The costs of
implementing the project were also tracked.
Key findings 
The researchers found that truckers were
highly sensitive to the common belief that
truck drivers spread disease. During the initial
stages of the study, truckers expressed concern
that HIV-specific programs for truck drivers
would reinforce negative stereotypes about
them. These findings helped inform the project
design: rather than providing services related
only to sexual health, the project provided HIV
and STI services alongside other health services
that were of interest to truckers. 
Before the study, 45 percent of all
respondents reported having more than one
sexual partner during the past six months.
Reported condom use varied widely by type of
partner; the majority of respondents—85
percent—reported consistent condom use
during sex with sex workers, fewer reported
consistent use with occasional partners, and
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almost no truckers reported consistent use with
regular partners, such as their wives. Prior to
the study, the researchers surmised that lack of
condom use with occasional partners was likely
to be the most easily changed sexual risk
behavior. The study results proved this to be
true. Between the beginning and end of the
study, the percentage of participants who
reported ever using condoms with an
occasional partner increased significantly, by
21 percent, in Foz do Iguaçu, but decreased by
3 percent in Uruguaiana. In both locations,
condom use with sex workers did not change
much; condom use with regular partners
remained low.
The researchers found a significant
increase in reported communication about
condoms with all types of sexual partners in
Foz do Iguaçu following the study.
Communication about condom use did not
change in Uruguaiana in the two years
between surveys. Similarly, more truckers in
the intervention site reported discussing HIV
testing with their partners, with the greatest
percent change demonstrated among truckers
speaking with their regular partners about
testing. Communication about STIs improved
significantly between truckers and their regular
partners, again only in Foz do Iguaçu.
Access to voluntary counseling 
and testing
Before the start of the study, less than half of
the truckers had ever had an HIV test; truckers
visiting the comparison site (Uruguaiana) were
more likely than those visiting the study site
(Foz do Iguaçu) to have ever been tested. By
the study’s end, truckers in Foz do Iguaçu were
significantly more likely to have received an
HIV test than those in Uruguaiana. Moreover,
“the proportion of truckers who returned for
their test results and post-test counseling was
quite high, more than 80 percent, especially
considering the mobile nature of their
profession,” said physician Juan Díaz,
Population Council country director for Brazil
and principal investigator on this study. The
truckers were as likely to return for test results
as were permanent residents of Foz do Iguaçu
at their local clinic.
Truckers responded positively to the
intervention activities and found them to be
non-stigmatizing. One Brazilian trucker told
researchers, “This service is the best thing in
this region. Now, you have a problem and you
have all you want here. There is no need to go
to other places. You use the time when you are
waiting for the liberation of your truck.”
Another trucker, from Paraguay, told
researchers, “I really loved the way I was
treated. The nurses and all the health workers
are very helpful and kind. They know how to
treat people.”
Only five of the 1,821 truckers tested for
HIV were positive (0.3 percent), a prevalence
comparable to that of the general population
in Brazil. This unexpectedly low prevalence
was corroborated by independently collected
data from Uruguaiana, which found an HIV
prevalence of 0.7 percent among truck drivers
tested during 2001–2005. Prevalence of
syphilis (active and past infections) among
truckers tested in Foz do Iguaçu was also lower
than expected at 4.4 percent. 
Conclusions
The project strategy of placing a health unit
inside the customs station and offering HIV-
and STI-related services with other services to
meet the general health needs of truckers was
successful in reaching truckers. These men
found the project to be acceptable, and they
welcomed it. Moreover, the project promoted
some important behavior changes that would
reduce HIV risk. As the study wound to a close,
the researchers worked hard to create links
with other institutions that could sustain the
project. “Ultimately, the University of the
Americas in Foz do Iguaçu made a
commitment to maintain the clinic and to add
more health services,” said Horizons/PATH
researcher Julie Pulerwitz. Nevertheless, given
the low prevalence of HIV and moderate
prevalence of STIs, truckers in southern Brazil
may not be a priority population for HIV- and
STI-specific programs at this time. n
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Key communication and sexual risk behaviors in Foz do Iguaçu reported in the 
six months prior to baseline (2003) and at follow-up (2005)
Baseline Follow-up 
(n=779) (n=1,204) % change
Occasional partner* n=195 n=240
% Always use condom 55 62 12.7
% Ever use condom 67 81 20.9†‡
% Talked about using condoms 76 87 13.4†‡
% Talked about getting HIV test 28 34 22.5†‡
% Asked if partner had an STI 46 50 8.8
Commercial partner* n=248 n=355
% Always use condom 79 84 6.3
% Ever use condom 93 90 –3.2
% Talked about using condoms 84 89 6.7†
% Talked about getting HIV test 16 22 38.3‡
% Asked if partner had an STI 38 32 –17.4
Regular partner* n=743 n=1,147
% Always use condom 9 9 0.0
% Ever use condom 27 31 14.8
% Talked about using condoms 76 84 10.6†‡
% Talked about getting HIV test 41 63 54.3†‡
% Asked if partner had an STI 47 59 23.9†
* Among sub-groups of respondents who reported having more than one sexual contact with 
partner type in the past 6 months
† Percent change from baseline to follow-up significant within Foz do Iguaçu (p<.05).
‡ Percent change significant from baseline to follow-up between Foz do Iguaçu and Uruguaiana 
(p<.05).
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REPRODUCTIVE HEALTH
Population Council project has succeeded
in significantly reducing perinatal deaths
(including stillbirths and neonatal deaths) in
Dera Ghazi Khan, a predominantly rural
district in Pakistan’s Punjab province. The
project addresses multiple factors that
contribute to maternal and infant deaths.
“This project shows that simple actions, such
as educating women about danger signs that
can arise in newborns and in women before,
during, and after pregnancy; improving access
to emergency care; and changing age-old
practices can lead to considerably better health
outcomes for babies and their mothers,” said
Zeba A. Sathar, director of the Population
Council’s Pakistan office. 
Maternal and infant death and illness
remain serious public health problems in
Pakistan. According to UNICEF, a woman in
Pakistan has a one-in-31 lifetime risk of death
from causes related to pregnancy and
childbirth. Although the country has made
progress recently, it ranks 183rd out of 220
countries in terms of infant mortality. 
Three delays
The vast majority of maternal and perinatal
deaths can be attributed to delays in getting
appropriate and timely emergency medical
care. These delays have been described as the
“three delays.” The Council’s Safe Motherhood
Applied Research and Training (SMART)
project was designed to reduce maternal and
perinatal mortality by addressing the causes of
these delays. 
The first delay occurs at the household
level, as lack of knowledge and other factors
impede the decision to seek emergency care.
The second delay occurs at the community
level because of the absence of telephones and
regular ambulance services, a particularly
acute problem in rural areas. The third delay
occurs at the hospital or health facility, and is
largely due to a lack of trained staff, lack of
supplies and equipment, and poorly organized
emergency services.
The main objective of the SMART project
was to test the hypothesis that reducing all
three delays through a concerted effort is
significantly more effective than reducing any
of the delays individually, as had been tested in
prior studies. The project was developed with
the expectation that the results would be used,
replicated, adapted, and scaled up nationally
in Pakistan, as well as in other developing
countries facing similar challenges of reducing
maternal and infant mortality.
The SMART project was implemented in
three sites. Two intervention strategies, one
involving a community-based intervention
plus a health services intervention (“site 1”),
the other involving the health services
intervention only (“site 2”), were compared
against a control site (“site 3”) with no
intervention. The community-based
intervention included community
organization, education for women and men,
and the training of community health workers
and traditional birth attendants (dais). The
health services intervention included training
in technical skills and client-centered
counseling for relevant public sector physicians
and paramedics.
The ultimate goal of the project was to
reduce maternal and neonatal mortality.
However, it was impossible to measure declines
in maternal mortality with statistical certainty
given the relatively small number of people
involved in the project. (Each of the three sites
consisted of 60 communities, with an average
of roughly 5,000 people in each community.)
Thus, the researchers chose perinatal mortality
(stillbirths plus early neonatal deaths per 1,000
live births) as their key indicator. 
In less than two years, perinatal mortality
declined by a statistically significant 22 percent
(from 81.7 deaths per thousand births to 63.4
deaths per thousand births) in site 1, where the
community-based and health services
interventions took place. This decline applied to
both stillbirths and early neonatal deaths. There
was no decline in such deaths in sites 2 or 3. “It
is not clear which particular components of the
intervention caused this decline, but it appears
likely that the innovative program of dai training
had an important effect,” states Council public
health expert Peter C. Miller, a researcher on the
study. On the other hand, in-service training of
doctors and paramedics in both technical skills
and client-centered counseling in site 2 did not in
itself have a substantial effect in reducing
perinatal mortality. Although maternal deaths
were reduced in all three areas, the numbers were
too small to be statistically meaningful.
“Addressing all three delays is necessary to
improve maternal and neonatal health,” said
project director Gul Rashida, a Population
Council researcher. “The results of the SMART
project present a useful blueprint for how to
address these delays in a poor and vulnerable
area of Pakistan. We suggest that if this can be
done in a setting such as Dera Ghazi Khan,
with its logistical, cultural, and other
challenges, it can be replicated in most other
places in Pakistan.” n
SOURCES
Rashida, Gul and Peter C. Miller. 2006. “Safe
Motherhood Applied Research and Training (SMART)
Report 1: Project overview,” Islamabad: Population
Council. 
Wajid, Abdul, Zakir H. Shah, Ashfa Hashmi, Zeba
Tasneem, and Lubna Shireen. 2006. “Safe Motherhood
Applied Research and Training (SMART) Report 2: The
interventions,” Islamabad: Population Council. 
Arif, Muhammad Shafique, Peter C. Miller, Nayyer
Munir, and Irfan Masood. 2006. “Safe Motherhood
Applied Research and Training (SMART) Report 3:
Changes in knowledge and behavior of women and
families,” Islamabad: Population Council. 
Shah, Zakir Hussain and Saima Pervaiz. 2006. “Safe
Motherhood Applied Research and Training (SMART)
Report 4: Knowledge and behavior of service
providers.” Islamabad: Population Council. 
OUTSIDE FUNDING
European Union
Pakistan: Multifaceted Approach Reduces Infant Deaths
A
“Addressing all three




w w w . p o p c o u n c i l . o r g / p o p b r i e f s P O P U L A T I O N  B R I E F S  1 3 ( 2 )  O C T O B E R  2 0 0 7  7
HIV and AIDS
Baek, Carolyn, Vuyiswa Mathambo, Sibongile Mkhize,
Irwin Friedman, Louis Apicella, and Naomi Rutenberg.
“Key findings from an evaluation of the
mothers2mothers program in KwaZulu-Natal, South
Africa,” Horizons Final Report. Washington, DC:
Population Council.
Boris, Neil W., Tonya R. Thurman, Leslie Snider, Erin
Spencer, and Lisanne Brown. “Infants and young
children living in youth-headed households in Rwanda:
Implications of emerging data,” Infant Mental Health
Journal 27(6): 584–602.
Chinaglia, Magda, Sheri A. Lippman, Julie Pulerwitz,
Maeve de Mello, Rick Homan, and Juan Díaz.
“Reaching truckers in Brazil with non-stigmatizing and
effective HIV/STI services,” Horizons Final Report.
Washington, DC: Population Council.
Coon, Katharine, Jessica Ogden, John Odolon, Anthony
Obudi-Owor, Charles Otim, James Byakigga, and Peter
Spebanja. “Transcending boundaries to improve the
food security of HIV-affected households in rural
Uganda: A case study,” Horizons Final Report.
Washington, DC: Population Council.
Geibel, Scott, Elisabeth M. van der Elst, Nzioki King’ola,
Stanley Luchters, Alun Davies, Esther M. Getambu,
Norbert Peshu, Susan M. Graham, R. Scott McClelland,
and Eduard J. Sanders. “‘Are you on the market?’: A
capture-recapture enumeration of men who sell sex to
men in and around Mombasa, Kenya,” AIDS 21(10):
1349–1354.
“HIV prevention project for vulnerable youth in
northern Nigeria.” Abuja: Population Council.
“Just a drop of blood,” anti-AIDS comic.  New Delhi:
Population Council.
Kiragu, Karusa, Caroline Mackenzie, Jennifer Weiss,
Murungaru Kimani, and Debbie Gachuhi. “School as a
workplace in Kenya: Evaluation of the Teachers Matter
HIV/AIDS project,” Horizons Final Report. Washington,
DC: Population Council.
Kiragu, Karusa, Thabale Ngulube, Mutinta Nyumbu,
Panganani Njobvu, Peter Eerens, and Chilufya Mwaba.
“Sexual risk-taking and HIV testing among health
workers in Zambia,” AIDS and Behavior 11(1): 131–136.
Kiragu, Karusa, George Odingo, Milka Juma, Jane
Mbugua, Magdalen Waweru, Wamuyu Mahinda,
Beatrice Mwaniki, Charity Muturi, Simon Ochieng,
Tobey Nelson, and Ann McCauley. “Beacon of hope:
Evaluation of the Kenya Girl Guides Association
HIV/AIDS program for school children,” Horizons Final
Report. Washington, DC: Population Council.
Lippman, Sheri A., Deanna Kerrigan, Magda Chinaglia,
and Juan Díaz. “Chaos, co-existence, and the potential
for collective action: HIV-related vulnerability in Brazil’s
international borders,” Social Science and Medicine
64(12): 2464–2475.
Mackenzie, Caroline and Karusa Kiragu. “Should
voluntary counseling and testing counselors address
alcohol use with clients? Findings from an operations
research study in Kenya,” Horizons Research Update.
Nairobi: Population Council.
Mahendra, Vaishali Sharma, Sushma Mehrotra, B.
Srikanthi, Sucheta Panda, Avina Sarna, A. K. Jayasree,
Rajendra Prasad, and Naomi Rutenberg. “Identifying
areas for linkages between HIV and SRH for vulnerable
populations: An exploratory study to assess female sex
workers’ sexual and reproductive health needs,”
Update, April. New Delhi: Population Council.
Mahendra, Vaishali Sharma, Rupa Mudoi, Archana
Oinam, Venkat Pakkela, Avina Sarna, Sucheta Panda,
Ashok Rau, L. Birendrajit Singh, and Naomi Rutenberg.
“Continuum of care for HIV-positive women accessing
programs to prevent parent-to-child transmission:
Findings from India,” Horizons Final Report.
Washington, DC: Population Council.
Mahendra, Vaishali Sharma, Sarat C. Pradhan,
Saraswati Swain, Aradhana Nanda, Sanjit Patnayak,
Sucheta Panda, and Rajendra Prasad.
“Intergenerational communication on sexuality and
HIV/AIDS: Exploring feasibility of building effective
youth-adult partnerships to reduce young people’s HIV
vulnerabilities,” Update, April. New Delhi: Population
Council.
Morrow, Gavin, Laurence Vachot, Panagiotis Vagenas,
and Melissa Robbiani. “Current concepts of HIV
transmission,” Current HIV/AIDS Reports 4(1): 29–35.
National AIDS and STD Control Programme, Ministry of
Health Kenya, Centers for Disease Control and
Prevention, and Horizons/Population Council.
“Preparedness of Kenyan health workers to deliver
HIV/AIDS services,” Horizons Research Summary.
Washington, DC: Population Council.
Nidadavolu, Vijaya, Leena Joshi, Vinita Nathani, Atanu
Ghosh, and Isidore Phillips. “Voices from the street:
Comics for young men on masculinity, sexuality and
HIV—An evidence-based communication initiative,”
Update, February. New Delhi: Population Council.
Nidadavolu, Vijaya, Moumita Saha, and Vijaya Usha
Rani. “Our stories: Women speak out against HIV and
AIDS—An interactive communication package for rural
low-literate women,” Update, March. New Delhi:
Population Council.
“On your guard, senior,” anti-AIDS comic.  New Delhi:
Population Council.
“Our stories: Women speak out against HIV. A training
manual on women’s vulnerability to HIV and AIDS.”
New Delhi: Population Council.
“A packet of love,” anti-AIDS comic. New Delhi:
Population Council.
“Passion with sense,” anti-AIDS comic.  New Delhi:
Population Council.
“PMTCT,” The Horizons Report, June. Washington, DC:
Population Council.
Pulerwitz, Julie, Gary Barker, Márcio Segundo, and
Marcos Nascimento. “Promovendo normas e
comportamentos eqüitativos de gênero entre homens
jovens como estratégia de prevenção do HIV/AIDS
[Promoting more gender-equitable norms and
behaviors among young men as an HIV/AIDS
prevention strategy],” Horizons Final Report.
Washington, DC: Population Council.
Sarna, Avina, Jaleel Ahmad, Glory Alexander, Vaishali
Sharma Mahendra, Ashok Rau, Arjun Singh, and
Naomi Rutenberg. “Exploring the barriers to accessing
care and treatment for HIV-infected children in India: A
diagnostic study,” Update, April. New Delhi: Population
Council.
Sarna, Avina, Waimar Tun, Aruna Bhattacharya,
Vaishali Sharma Mahendra, Neville Selhore, Arjun
Singh, and Louis Apicella. “Injecting drug users in
India: Understanding sexual behaviours and sexual
networks to design effective behaviour change
strategies,” Update, April. New Delhi: Population
Council.
Sweat, Michael, Kevin O’Reilly, Caitlin Kennedy, and
Amy Medley. “Psychosocial support for HIV-infected
populations in developing countries: A key yet
understudied component of positive prevention,” AIDS
21(8): 1070–1071.
Verma, Ravi K., Niranjan Saggurti, Madhumita Das,
Saumya RamaRao, and Anrudh Jain. “Patterns and
implications of male migration for HIV prevention
strategies in Andhra Pradesh,” Technical Brief no. 1.
New Delhi: Population Council.
POVERTY, GENDER, and YOUTH
“Adolescent girls’ social support and livelihood
program design workshop: Summary,” report of a
workshop sponsored by the Population Council and
University of California/San Francisco, Nairobi, Kenya,
22–23 March 2006.
Assaad, Ragui. “Unemployment and youth insertion in
the labor market in Egypt,” ECES Working Paper no.
118. Cairo: The Egyptian Center for Economic Studies.
Assaad, Ragui and Farzaneh Roudi-Fahimi. “Youth in
the Middle East and North Africa: Demographic
opportunity or challenge?” PRB Policy Brief, April.
Washington, DC: Population Reference Bureau.
“Assessing the equitable distribution of essential
medicines for rural maternal and child health care:
Baseline report, Nkwanta District, Ghana,” GEMI
(Ghana Essential Medicines Initiative) Progress Report
no. 1. New York: Population Council.
Binka, Fred N., Ayaga A. Bawah, James F. Phillips,
Abraham Hodgson, Martin Adjuik, and Bruce MacLeod.
“Rapid achievement of the child survival millennium
development goal: Evidence from the Navrongo
experiment in Northern Ghana,” Tropical Medicine and
International Health 12(5): 578–583.
Bongaarts, John. “Late marriage and the HIV epidemic
in sub-Saharan Africa,” Population Studies 61(1):
73–83.
Borhade, Anjali B. “Addressing the needs of seasonal
migrants in Nashik, Maharashtra,” Health and
Population Innovation Fellowship Programme Working
Paper no. 2. New Delhi: Population Council.
Brady, Martha, Ragui Assaad, Barbara Ibrahim, Abeer
Salem, Rania Salem, and Nadia Zibani. “Providing new
opportunities to adolescent girls in socially
conservative settings: The Ishraq program in rural
Upper Egypt—full report.” New York: Population
Council.
Brady, Martha and Lydia Saloucou. “Addressing the
needs of married adolescent girls in Burkina Faso,”
Promoting Healthy, Safe, and Productive Transitions to
Adulthood Brief no. 9. New York: Population Council.
(updated July 2007)
Brady, Martha, Lydia Saloucou, and Erica Chong.
“Girls’ adolescence in Burkina Faso: A pivot point for
social change.” New York: Population Council.
Bruce, Judith. “The girls left behind: Outside the box
and out of reach,” Global AIDSLink 101.
Publications are by Population Council staff members, consultants, or staff from partner organizations. Year of publication is 2007 unless otherwise noted. Names in boldface are staff 
members or those from partner organizations.
7A P O P U L A T I O N  B R I E F S  1 3 ( 2 )  O C T O B E R  2 0 0 7      w w w . p o p c o u n c i l . o r g / p o p b r i e f s
———. “Girls left behind: Redirecting HIV
interventions toward the most vulnerable,” Promoting
Healthy, Safe, and Productive Transitions to Adulthood
Brief no. 23. New York: Population Council.
Dries-Daffner, Ingrid, Kelly Hallman, Jennifer Catino,
and Karla Berdichevsky. “Guatemala,” in Jeffrey J.
Arnett (ed.), International Encyclopedia of
Adolescence. New York and London: Routledge.
Erulkar, Annabel and Francis Ayuka. “Addressing early
marriage in areas of high HIV prevalence: A program to
delay marriage and support married girls in rural
Nyanza, Kenya,” Promoting Healthy, Safe, and
Productive Transitions to Adulthood Brief no. 19. New
York: Population Council.
Ghuman, Sharon and Cynthia B. Lloyd. “Teacher
absence as a factor in gender inequalities in access to
primary schooling in rural Pakistan,” Poverty, Gender,
and Youth Working Paper no. 1. New York: Population
Council.
Grant, Monica J., Barbara S. Mensch, and Mary P.
Sebastian. “Introducing adolescent livelihoods training
in the slums of Allahabad, India,” Promoting Healthy,
Safe, and Productive Transitions to Adulthood Brief no.
2. New York: Population Council. (updated August 2007)
Haberland, Nicole and Deborah Rogow. “Sexuality and
HIV education: Time for a paradigm shift,” Promoting
Healthy, Safe, and Productive Transitions to Adulthood
Brief no. 22. New York: Population Council.
Hallman, Kelly, Sara Peracca, Jennifer Catino, and
Marta Julia Ruiz. “Assessing the multiple
disadvantages of Mayan girls: The effects of gender,
ethnicity, poverty, and residence on education in
Guatemala,” Promoting Healthy, Safe, and Productive
Transitions to Adulthood Brief no. 16. New York:
Population Council. (updated June 2007)
Hossain, Mian B., James F. Phillips, and A.B.M.
Khorshed A. Mozumder. “The effect of husbands’
fertility preferences on couples’ reproductive
behaviour in rural Bangladesh,” Journal of Biosocial
Science 39(5): 745–757.
Hossain, Mian B., James F. Phillips, and Brian Pence.
“The effect of women’s status on infant and child
mortality in four rural areas of Bangladesh,” Journal of
Biosocial Science 39(3): 355–366.
Jamshedji-Neogi, Armin, Renu Kapoor, Jayashree
Kumar, Ashwini Bhalerao Gandhi, Lakshmi Murthy, K.G.
Santhya, Shireen Jejeebhoy, Saswata Ghosh, Vijaya
Nidadavolu, Nicole Haberland, Komal Saxena, and
M.A. Jose. “Towards messages that matter:
Understanding and addressing HIV and SRH risks
among married young people in India,” Update, March.
New Delhi: Population Council.
Jejeebhoy, Shireen J. “Investigating nonconsensual
sex: Silence threatens adolescents’ health and rights,”
Promoting Healthy, Safe, and Productive Transitions to
Adulthood Brief no. 7. New York: Population Council.
(updated July 2007)
Kalyanwala, Shvetal. “Influencing girls’ lives:
Acceptability and effectiveness of a livelihoods skill
building intervention in Gujarat,” Promoting Healthy,
Safe, and Productive Transitions to Adulthood Brief no.
18. New York: Population Council. (updated July 2007)
Lloyd, Cynthia B. “Review of World Bank, World
Development Report 2007: Development and the Next
Generation,” Population and Development Review
33(1): 181–187.
McNicoll, Geoffrey. “Review of World Bank, Global
Economic Prospects 2007: Managing the Next Wave of
Globalization,” Population and Development Review
33(1): 190–192.
Quisumbing, Agnes R., Kelly Hallman, and Marie T.
Ruel. “Maquiladoras and market mamas: Women’s
work and childcare in Guatemala City and Accra,”
Journal of Development Studies 43(3): 420–455.
Santhya, K.G. and Shireen J. Jejeebhoy. “Early
marriage and HIV/AIDS: Risk factors among young
women in India,” Economic and Political Weekly 42(14):
1291–1297.
———. “Young people’s sexual and reproductive
health in India: Policies, programmes, and realities,”
South & East Asia Regional Working Paper no. 19. New
Delhi: Population Council.
Santhya, K.G., Shireen Jejeebhoy, Saswata Ghosh, and
Nicole Haberland. “Addressing the sexual and
reproductive health needs of young people:
Perspectives and experiences of stakeholders from the
health and non-health sectors,” Update, March. New
Delhi: Population Council.
Teerawichitchainan, Bussarawan and James F.
Phillips. “Ethnic differentials in parental health seeking
for childhood illness in Vietnam,” Poverty, Gender, and
Youth Working Paper no. 3. New York: Population
Council.
Timreck, Eleanor, Deborah Rogow, and Nicole
Haberland, (eds.). “Addressing gender and rights in
your sex/HIV education curriculum: A starter
checklist.” New York: Population Council.
Zimmer, Zachary, Kim Korinek, John Knodel, and
Napaporn Chayovan. “Support by migrants to their
elderly parents in rural Cambodia and Thailand: A
comparative study,” Poverty, Gender, and Youth
Working Paper no. 2. New York: Population Council.
REPRODUCTIVE HEALTH
Arif, Shafique and Iram Kamran. “Exploring the choices
of contraception and abortion among married couples
in Tret, rural Punjab, Pakistan.”  Islamabad: Population
Council.
Askew, Ian and Humphres Evelia. “Mainstreaming and
scaling up the Kenya Adolescent Reproductive Health
Project,” FRONTIERS Report. Nairobi: Population
Council.
“Bangladesh: RH curriculum enhances vocational
students’ knowledge and behavior,” FRONTIERS OR
Summary no. 62. Washington, DC: Population Council.
“Bolivia: Marketing and economic analyses help NGOs
develop strategies for sustainability,” FRONTIERS OR
Summary no. 61. Washington, DC: Population Council.
Brache, Vivian, Horacio Croxatto, Régine Sitruk-Ware,
Robin A. Maguire, Juan Carlos Montero, Narender
Kumar, Ana Maria Salvatierra, Ana-Sofia Tejada, Leila
Cochon, Maria Luisa Forcelledo, Pekka Lähteenmäki,
Francisco Alvarez, and Anibal Faundes. “Effect of a
single vaginal administration of levonorgestrel in
Carraguard® gel on the ovulatory process: A potential
candidate for ‘dual protection’ emergency
contraception,” Contraception 76(2): 111–116.
Brambila, Carlos, Emma Ottolenghi, M. Celeste Marin,
and Jane T. Bertrand. “Getting results used: Evidence
from reproductive health programmatic research in
Guatemala,” Health Policy and Planning 22(4): 234–245.
“Childbearing and contraceptive attitudes of unmarried
youth in Egypt,” Asia and Near East OR Summary no.
19. Cairo: Population Council.
“The costs of unsafe abortion in Mexico City: Research
evidence to promote liberalization of abortion laws,”
Research Brief / Mexico, April. New York: Population
Council.
Das, Rumeli, Kaushik Biswas, Pradeep Panda, M.E.
Khan, and Rick Homan. “Strengthening financial
sustainability through integration of voluntary
counseling and testing services with other
reproductive health services,” FRONTIERS Final
Report. Washington, DC: Population Council.
Diop, Nafissatou J. and Anta Fall Diagne.
“Mainstreaming adolescent reproductive health in
Senegal: Enhancing utilization of the findings from the
youth reproductive health project,” FRONTIERS Report.
Dakar: Population Council.
“Do Bacchein Ke Beech Ka Antar Badakar, Ma Aur
Bacchey Ki Jaan Bachao,” FRONTIERS booklet on
healthy spacing and postpartum contraception. New
Delhi: Population Council.
“Factors underlying the fertility intentions of people
living with HIV/AIDS in Karnataka,” Update. New Delhi:
Population Council.
“Family planning services for postabortion patients
should be supported by community awareness
activities,” Asia and Near East OR Summary no. 20.
Cairo: Population Council.
Ge, Renshan and Matthew P. Hardy. “Regulation of
Leydig cells during pubertal development,” in Anita H.
Payne and Matthew P. Hardy (eds.), The Leydig Cell in
Health and Disease. Totowa, NJ: Humana Press.
“Grandir en harmonie: Curriculum d’animation des
pairs-éducateurs et des aides-ados ou jeunes écoutant
[Growing up in harmony: Animation curriculum for peer
educators and adolescent helpers or young
counselors].”  Dakar: Population Council.
“Grandir en harmonie: Document de références
[Growing up in harmony: Reference document].”
Dakar: Population Council.
“Grandir en harmonie: Guide de l’utilisateur [Growing
up in harmony: User’s guide].”  Dakar: Population
Council.
“Grandir en harmonie: Les questions/réponses les plus
fréquentes posées par les adolescent(e)s [Growing up
in harmony: Adolescents’ most frequently asked
questions and responses to them].” Dakar: Population
Council.
“Guatemala: On-site training and outreach for
introducing vasectomy services,” FRONTIERS OR
Summary no. 67. Washington, DC: Population Council.
“IUD insertion and removal procedure,” FRONTIERS
Job Aid. New Delhi: Population Council.
Jones, Heidi E., Bruce R. Allan, Janneke van de
Wijgert, Lydia Altini, Sylvia M. Taylor, Alana de Kock,
Nicol Coetzee, and Anna L. Williamson. “Agreement
between self- and clinician-collected specimens for
diagnosis of high-risk human papillomavirus and typing
in women in Gugulethu, South Africa,” Journal of
Clinical Microbiology 45(6): 1679–1683.
Juma, Milka, Ian Askew, and Alan Ferguson.
“Situation analysis of the sexual and reproductive
health and HIV risks and prevention needs of older
orphaned and vulnerable children in Nyanza Province,
Kenya.” Nairobi: Population Council and Constella
Futures.
Keesbury, Jill. “From pilots to regional programs:
Expanding contraceptive choice and improving quality
of care in Zambia’s Copperbelt: Final Project Report.”
Nairobi: Population Council.
“Kenya: Begin community dialogue on FGM/C by
discussing cultural justification,” FRONTIERS OR
Summary no. 59. Washington, DC: Population Council.
w w w . p o p c o u n c i l . o r g / p o p b r i e f s P O P U L A T I O N  B R I E F S  1 3 ( 2 )  O C T O B E R  2 0 0 7  7B
“Kenya: Mobilize health care providers to advocate
against FGM/C,” FRONTIERS OR Summary no. 60.
Washington, DC: Population Council.
“Kenya: Multisectoral engagement increases support
for adolescent reproductive health,” FRONTIERS OR
Summary no. 65. Washington, DC: Population Council.
Klisch, Shannon A., Edward Mamary, Claudia Diaz
Olavarrieta, and Sandra G. García. “Patient-led partner
notification for syphilis: Strategies used by women
accessing antenatal care in urban Bolivia,” Social
Science & Medicine 65(6): 1124–1135.
Lippman, Sheri A., Heidi E. Jones, Carla G. Luppi,
Adriana A. Pinho, Maria Amelia M.S. Veras, and
Janneke H.H.M. van de Wijgert. “Home-based self-
sampling and self-testing for sexually transmitted
infections: Acceptable and feasible alternatives to
provider-based screening in low-income women in São
Paulo, Brazil,” Sexually Transmitted Diseases 34(7):
421–428.
Monoski, Mara A., Jonathan Schiff, Philip S. Li, Peter
T.K. Chan, and Marc Goldstein. “Innovative single-
armed suture technique for microsurgical
vasoepididymostomy,” Urology 69(4): 800–804.
Nath, Shampa. “Getting research into policy and
practice (GRIPP),” FRONTIERS Final Report.
Washington, DC: Population Council.
Nath, Shampa. “Supplementary report—Case studies:
Getting research into policy and practice (GRIPP),”
FRONTIERS Final Report. Washington, DC: Population
Council.
“The path to replacement-level fertility in Egypt:
Acceptance of the two-child family norm,” Asia and
Near East OR Summary no. 17. Cairo: Population
Council.
Payne, Anita H. and Matthew P. Hardy (eds.). The
Leydig Cell in Health and Disease. Totowa, NJ: Humana
Press.
“Profile of birth spacing in Egypt: Who gets pregnant
‘too soon’?” Asia and Near East OR Summary no. 18.
Cairo: Population Council.
Rajalakshmi. “Informed consent in sterilisation
services: Evidence from public and private health care
institutions in Chennai,” Health and Population
Innovation Fellowship Programme Working Paper no. 4.
New Delhi: Population Council.
———. “Provider perspectives on informed consent in
female sterilisation services: Findings from a facility-
based study in Chennai,” Health and Population
Innovation Fellowship Programme Working Paper no. 3.
New Delhi: Population Council.
RamaRao, Saumya and James Foreit. “Technical
assistance to the Institute of Reproductive Health,
Georgetown University in researching introduction
strategies for the Standard Days contraceptive method
(SDM),” FRONTIERS Final Report. Washington, DC:
Population Council.
RamaRao, Saumya, Emma Ottolenghi, Youmané Faye,
Nafissatou J. Diop, and Thierno Dieng. “Assessment of
the extension of postabortion care services in
Senegal,” FRONTIERS Final Report. Washington, DC:
Population Council.
“A religious oriented approach to addressing FGM/C
among the Somali community of Wajir, Kenya,”
background report. Washington, DC: Population
Council.
“Review of FRONTIERS program FGC-related activities,
February 2007,” Washington, DC: Population Council.
Rob, Ubaidur, Tehmina Ghafur, Ismat Bhuiya, and Md.
Noorunnabi Talukder. “Reproductive and sexual health
education for adolescents in Bangladesh: Parents’
view and opinion,” International Quarterly of
Community Health Education 25(4): 351–365.
Rob, Ubaidur, Md. Noorunnabi Talukder, and Tehmina
Ghafur. “Health policies: Pledges and implementation,”
in The State of Health in Bangladesh 2006: Challenges
of Achieving Equity in Health. Dhaka: James P. Grant
School of Public Health, BRAC University.
“Safe Motherhood Applied Research and Training
antenatal care card for pregnant women [Urdu].”
Islamabad: Population Council.
“Safe Motherhood Applied Research and Training
booklet for dai training charts [Urdu],” IEEC
Material/Communication Tools for Community-Based
Interventions. Islamabad: Population Council.
“Safe Motherhood Applied Research and Training
pictorial booklet for community men and women (May
mothers remain safe) [Urdu].” Islamabad: Population
Council.
“Safe Motherhood Applied Research and Training
pictorial booklet for TBAs [Urdu],” IEEC
Material/Communication Tools for Community-Based
Interventions. Islamabad: Population Council.
“Safe Motherhood Applied Research and Training
trainers manual for basic emergency obstetric care
(doctors and paramedics) [Urdu].” Islamabad:
Population Council.
“Safe Motherhood Applied Research and Training
trainers manual on maternal care for LHWs [Urdu].”
Islamabad: Population Council.
“Safe Motherhood Applied Research and Training
trainers manual for neonatal care (doctors and
paramedics) [Urdu].” Islamabad: Population Council.
“Safe Motherhood Applied Research and Training
trainers manual on neonatal care for LHWs [Urdu].”
Islamabad: Population Council.
“Safe Motherhood Applied Research and Training
trainers manual for practical skill development (doctors
and paramedics) [Urdu].” Islamabad: Population
Council.
“Safe Motherhood Applied Research and Training
trainers manual for training of dais [Urdu].” Islamabad:
Population Council.
Sathar, Zeba A., Susheela Singh, and Fariyal F. Fikree.
“Estimating the incidence of abortion in Pakistan,”
Studies in Family Planning 38(1): 11–22.
“Scientific writing for reproductive health programs,”
FRONTIERS CD-ROM. Washington, DC: Population
Council.
“Senegal: Mainstreaming adolescent health: Building
on local support systems,” FRONTIERS OR Summary
no. 64. Washington, DC: Population Council.
Shrestha, Mahendra Pd., Rajesh Swar, Pradeep Panda,
M.E. Khan, and Rick Homan. “Effect of introducing an
‘afternoon pay clinic’ on service utilization and cost
recovery (Nepal),” FRONTIERS Final Report.
Washington, DC: Population Council.
Sitruk-Ware, Régine. “Routes of delivery for
progesterone and progestins,” Maturitas 57(1): 77–80.
Sitruk-Ware, Régine, Ronald Bossemeyer, and Philippe
Bouchard. “Preclinical and clinical properties of
trimegestone: A potent and selective progestin,”
Gynecological Endocrinology 23(6): 310–319.
Sitruk-Ware, Régine, Vivian Brache, Robin A. Maguire,
Horacio Croxatto, Narender Kumar, Sushma Kumar,
Juan Carlos Montero, Ana Maria Salvatierra, David M.
Phillips, and Anibal Faundes. “Pharmacokinetic study
to compare the absorption and tolerability of two doses
of levonorgestrel following single vaginal
administration of levonorgestrel in Carraguard® gel: A
new formulation for “dual protection” contraception,”
Contraception 75(6): 454–460.
Sitruk-Ware, Régine, Joël Menard, Mandana Rad,
Jacobus Burggraaf, Marieke L. de Kam, Barbara A.
Tokay, Irving Sivin, and Cornelius Kluft. “Comparison of
the impact of vaginal and oral administration of
combined hormonal contraceptives on hepatic proteins
sensitive to estrogen,” Contraception 75(6): 430–437.
Sitruk-Ware, Régine, Geneviève Plu-Bureau, Joël
Menard, Jacqueline Conard, Sushma Kumar, Jean-
Christophe Thalaband, Barbara Tokay, and Philippe
Bouchard. “Effects of oral and trans-vaginal ethinyl
estradiol on hemostatic factors and hepatic proteins in
a randomized, cross-over study,” Journal of Clinical
Endocrinology and Metabolism 92(6): 2074–2079.
“South Africa: Improve facility management to
increase nurse retention,” FRONTIERS OR Summary
no. 63. Washington, DC: Population Council.
“South Africa: Youth centers: A costly way to provide
reproductive health services,” FRONTIERS OR
Summary no. 66. Washington, DC: Population Council.
“The state of postabortion care worldwide with an eye
to the future,” PAC in Action no. 11, May. New York:
Postabortion Care Consortium.
Wanjiru, Monica, Ian Askew, Nzoya Mungiita, Saumya
RamaRao, Rick Homan, Reheme Kahando, and John M.
Pile. “Assessing the feasibility, acceptability and cost
of introducing postabortion care in health centres and
dispensaries in rural Tanzania,” FRONTIERS Final
Report. Washington, DC: Population Council.
“What is IUD? Information for clients,” FRONTIERS
Leaflet. New Delhi: Population Council.
“What is IUD? Information for providers,” FRONTIERS
Leaflet. New Delhi: Population Council.
Wood, Charles E., Régine Sitruk-Ware, Yun-yen Tsong,
Thomas C. Register, Cynthia J. Lees, and J. Mark Cline.
“Effects of estradiol with oral or intravaginal
progesterone on risk markers for breast cancer in a
postmenopausal monkey model,” Menopause 14(4):
1–9.
Young, T.A., Alana de Kock, Heidi Jones, Lydia Altini,
Taja Ferguson, and Janneke van de Wijgert. “A
comparison of two methods of partner notification for
sexually transmitted infections in South Africa: Patient-
delivered partner medication and patient-based
partner referral,” International Journal of STD and
AIDS 18(5): 338–340.
OTHER PUBLICATIONS
“Annual Report, 2006,” Population Council Annual
Report 2006. New York: Population Council.
“Asia biennial report 2005–2006,” New Delhi:
Population Council.
Momentum, June.
Population and Development Review 33(2) and 33(3).
Segal, Sheldon J. “Review of Debora L. Spar, The Baby
Business: How Money, Science, and Politics Drive the
Commerce of Conception,” Studies in Family Planning
38(1): 68–70.
Studies in Family Planning 38(2) and 38(3).
FOCUS ON: MICROBICIDE DEVELOPMENT
etri-dish tests of a new candidate microbicide
indicate that the formulation is likely to be
more effective at preventing the sexual
transmission of HIV than the first-generation
candidates currently in clinical trials. The new
compound, called PC-815, combines
Carraguard®, the Population Council’s first-
generation candidate, with an anti-HIV drug
called MIV-150. The drug stops HIV from
reproducing by blocking the reverse
transcriptase enzyme, which normally allows
the virus to replicate and spread. 
Microbicides
Vaginal microbicides would be products
designed to reduce the male-to-female
transmission of HIV when used during sex.
Currently there are no microbicides on the
market. In March 2007, the Population Council
completed data collection for a large Phase 3
clinical trial in South Africa to test the efficacy
and long-term safety of Carraguard vaginal gel.
The trial is the first Phase 3 trial of a product
designed as a microbicide completed anywhere
in the world. Results are expected by early 2008.
Promising candidates
“While developing and testing Carraguard, we
have continued investigating ways to improve
the formulation,” says Robin A. Maguire,
director of microbicides product development at
the Population Council. “PC-815 is one of the
most promising second-generation microbicide
candidates being developed at the Council.”
Candidate microbicides that combine two or
more anti-HIV approaches represent a
potentially more effective tactic for limiting HIV
infection. PC-815 blocks virus attachment with
Carraguard and directly targets virus replication
with the reverse transcriptase inhibitor MIV-150. 
Studies have shown that MIV-150 is not
absorbed by the body, even when given orally in
high doses. This characteristic may make it an
ideal candidate for use in microbicides. “It is
not desirable for the product to be absorbed by
the body,” says Population Council
immunologist Melissa Robbiani. If the drug
were absorbed, it could contribute to the
development of resistant strains of virus,
interact adversely with other medications the
person is taking, or cause unwanted side effects.
Moreover, extensive toxicology studies have
shown that MIV-150 appears to be safe and well
tolerated.
Effective product
Drugs similar to MIV-150 generally act after
virus enters susceptible immune system cells.
Ideally, however, drugs used in microbicides
would neutralize HIV before it enters and infects
cells. In the recent Population Council
experiments, researchers found that MIV-150
inactivates free virus—that is, virus that is not
in cells—making it impossible for the virus to
enter and infect cells. 
Because sexual transmission of HIV occurs
in the presence of semen, the researchers tested
MIV-150 and Carraguard in the presence of
human seminal fluid. Seminal fluid had no
effect on the antiviral activity of either
compound. Finally, PC-815 was approximately
ten times stronger than Carraguard alone in
blocking the varieties of HIV found in sub-
Saharan Africa. 
“This study shows that PC-815 is likely to
be a more efficacious microbicide than
Carraguard,” says Population Council virologist
David M. Phillips, lead researcher on the study.
Currently, the Council is conducting two-year
stability studies on the product. Toxicological
testing has established that PC-815 is not toxic
to human vaginal cell samples outside the body
or vaginal epithelial cells in rabbits. Additional
testing has demonstrated that PC-815 appears
to have no effect on the vaginal epithelia of
rabbits and rats. Phase 1 safety trials in
humans are expected to be completed later this
year. n
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